Repeated Neonatal Sevoflurane Exposure-Induced Developmental Delays of Parvalbumin Interneurons and Cognitive Impairments Are Reversed by Environmental Enrichment.
Parvalbumin (PV) interneurons are critically involved in the cognitive processes. Based on prior investigations that environmental enrichment reverses impaired cognition after anesthetic exposure, we proposed that environmental enrichment protects PV interneurons and thereby improves sevoflurane-induced cognitive impairments. Six-day-old C57BL/6 male mice were exposed to 3 % sevoflurane or 30 % oxygen/air 2 h daily for 3 days from postnatal day 6 (P6) to P8. The mice were randomly allocated to an enriched environment for 2 h daily between P8 and P90 or a standard environment. Western blotting and immunofluorescence were used for determining PV expression in the prefrontal cortex and hippocampus. In another set of experiments, cognitive tests were assessed by the open field test (P41), Morris water maze test (P54-60), and fear conditioning tests (P42-43 and P89-90). Exposure of neonatal mice to sevoflurane resulted in a reduced freezing response in the contextual test at P43 but not P90. The PV expression in these mice was decreased at P9, P14, P28, and P42, but not at ≥P60. No colocalization of caspase-3 and 5-bromo-2-deoxyuridine or caspase-3 and PV was observed, suggesting that caspase-independent pathways may be involved in the mediation of sevoflurane-induced down-regulation of PV. The sevoflurane-exposed mice that were placed in an enriched environment exhibited normal behavior and had PV interneurons that did not differ from those in the control mice at P42-43. Neonatal sevoflurane exposure induces a reduced freezing response in the contextual test at P43 and developmental delays in PV interneurons in the prefrontal cortex and hippocampus. Placement of the sevoflurane-exposed mice in an enriched environment can prevent these abnormalities.